F. H. A. M arshall was born at High Wycombe on 11 July 1878, the fifth child and fifth son of Thomas Marshall, J.P., and Mary ( Lucas) Marshall of that town. He died in Cambridge on 5 February 1949, following an emergency operation for appendicitis. He had suffered from indifferent health at several periods of his life, but his death was unexpected and came as a sad blow to his many pupils and colleagues. Marshall did not marry and his brothers had no children; he leaves no surviving near relatives except an elder brother.
Obituary Notices
Biography Marshall records that his father took an amateur interest in ornithology, and that as a sportsman-naturalist he collected stuffed birds, especially rare ones, in the typical Victorian manner. School influences, however, seem to have directed Marshall's career into scientific channels. At the age of thirteen he went to St Mark's School (later the Imperial Service College), Windsor, for a couple of years. From there, in 1893, he went to Southborough, near Tunbridge Wells, to a private school or 'coaching' establishment. This was directed by F. G. Stokes whom Marshall regarded as a man of great intellectual attainments, and who had scientific interests. At this school Marshall met J. S. Hooker, son of Sir Joseph Hooker, F.R.S., with whom a lifelong friend ship resulted. The two years at Southborough seem to have aroused Marshall's interest in science. However, he records that he had no scholarships or exhibi tions at any time and was never regarded as other than an ordinary boy who did not work very hard.
In 1895 Marshall passed London Matriculation and went to University College, London, where he studied Greek with Professor Arthur Platt and later with Professor Housman. The former took a great interest in Marshall and advised him to go to Cambridge. At this stage Marshall's interest in science was further stimulated by the fact that Platt had brought out an edition of De Generatione Animalium, and that this work was frequently discussed between them.
In 1896 Marshall went to Christ's College, Cambridge, and proceeded to study science-zoology, geology and chemistry. He afterwards regretted that physiology was not included. Here he came under the influence of A. E. Shipley (afterwards Master of Christ's), and more especially of Adam Sedgwick for whom Marshall had the greatest admiration. He records, however, that, as at school, much of his work at Cambridge bored him and received little attention.
He obtained a Second Class in the Natural Science Tripos, Part I, in 1899, and a Third Class in Part II, in 1900. After a few months' post-graduate work in Cambridge, Marshall went to Edinburgh where he stayed for nearly eight years, being successively research student, Assistant to the Professor of Natural History (1903) (1904) , Carnegie Research Fellow (1904) (1905) (1906) (1907) , Honorary Univer sity Lecturer on the Physiology of Reproduction (1905) (1906) (1907) (1908) , and Assistant to the Professor of Physiology (1906) (1907) (1908) .
In 1908 he returned to Cambridge as University Lecturer in Agricultural Physiology, and with T. B. Wood and R. H. Biffen played a major part in giving to the School of Agriculture its world pre-eminence in agricultural science. In 1919 he became Reader in Agricultural Physiology, a position he held until retirement in 1943. It is one of the mysteries of administration that the appoint ment was not raised to the status of a professorship. For a short time he suc ceeded T. B. Wood as Director of the Institute of Animal Nutrition. His association with Christ's College was confirmed in 1909 when he was elected a Fellow of the College, in which he became successively Tutor (1912) (1913) (1914) (1915) (1916) (1917) (1918) (1919) (1920) (1921) (1922) (1923) , Dean (1926) and Vice-Master (1939) . He was Proctor in the University (1910) (1911) (1912) (1913) (1914) Marshall was elected to the Royal Society in 1920 and served on Sectional Committees on several occasions, and on Government Grant Boards. He was a member of the Council (1933) (1934) (1935) , Croonian Lecturer (1936) and Royal Medalist (1940 This plan to mark a happy occasion was frustrated by his death, but it is pleasant to recall that he knew of the idea, and saw the draft of the biographical preface to the volume. The very characteristic letter from Marshall, reproduced in facsimile on page 243, related to this occasion, and was received in reply to the writer's request for biographical details. What was to have been a contemporary appreciation became an obituary notice, and the last paragraph of the present notice is quoted therefrom.
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Research
Marshall provides yet another example of brilliant research following hard on the heels of an indifferent scholastic performance, and of outstanding fruit fulness in the decade after graduation. His entry into research was characteristic of the age in depending on a mixture of urge and chance. The urge made light of the fact that in those days research offered interest and academic distinction, rather than security and financial ease, and chance gave him the small begin ning which he was to exploit so vigorously.
Marshall started post-graduate work in Cambridge, but soon learned from A. T. Masterman that there might be facilities for him to go to Cossar Ewart in Edinburgh to work on certain problems connected with the physiology of reproduction, especially on telegony. Marshall's interest had already been aroused by this branch of biology, and he accepted eagerly a Research Student ship at the University of Edinburgh which was supported by a gift from the late Lord Carmichael. Before he left Cambridge, Marshall obtained, through Shipley, an introduction to Walter Heape who was still at Cambridge but not then engaged in active work. As a consequence, Heape told Marshall some of his ideas concerning the reproductive processes, and a correspondence arose which proceeded intermittently for some years. His connexion with Heape, however, was only slight; the two men met on only about eight occasions altogether. I t is appropriate that this point should be made quite clear. In the preceding years Heape had made pioneer studies of the reproductive cycle in man and animals, had added much to our knowledge of the morphology of the menstrual cycle, and had described and named the general pattern of the cestrous cycle of mammals. Marshall, however, was not in any sense a pupil of Heape; his introduction to work on the physiology of reproduction arose from the Edinburgh appointment, not from the Cambridge connexion. Marshall, in fact, was a pupil of no one but himself. It is well that this should have been so. Heape made notable contributions to the subject and had read widely and intensively. (One of the present writer's most cherished possessions is Heape's copy of Lataste's monumental Recherches de zooethique sur les mammifkres de Vordre des r o n g e u r s , heavily annotated and scored by him.) Heape, however, was not a physiologist, or a trained biologist of any kind, and his outlook was essentially morphological and observational-he seems, for instance, to have regarded the ovary merely as a producer of eggs. Marshall's major contribution, by contrast, arose from his essentially functional approach to problems, and it is to him that we owe the foundation of our present knowledge of the role of internal secretions in the reproductive processes. There was thus little common ground save that of subject between the two men.
Marshall's most inspired research was carried out in Edinburgh. The work on telegony, afterwards known as the Penicuik experiments from the location of Cossar Ewart's farm, was designed to verify or refute the classic case of Lord Morton's mare, in which an earlier mating of a pure bred mare with a quagga had apparently resulted in the foal from a later mating with a pure bred stallion being striped. Marshall became involved in a detailed study of the hair of horses, which he found somewhat unprofitable. Nevertheless, it caused him to make visits to the Faroe Islands, Norway and Sweden, to study local races of Equidae, and must have widened his horizons. As might be expected, the unproductive task of proving a negative, by experiments each taking a year, did not absorb all Marshall's energies, and soon after his arrival in Edinburgh he started work on the oestrous cycle of sheep. The results of this work, published in the Philosophical Transactions in 1903, formed the subject of his first import ant contribution to scientific literature and added much to existing knowledge of reproduction in that animal. At about this time he made contact with Schafer and became interested in the ferret. In the following year he published what was probably the first paper on the oestrous cycle of this animal. At the same time Marshall had been investigating the oestrous cycle in the dog, with the help of W. A. Jolly, and in 1905 they published in the Philosophical Transactions a paper entitled 'Contributions to the physiology of mammalian reproduction. Part I. The oestrous cycle of the dog. Part II. The ovary as an organ of internal
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secretion.' Part I described the changes in the literus of the bitch at oestrus, especially those associated with the extravasation of blood into the lumen. Marshall concluded in this paper that the pro-oestrous bleeding in the dog was homologous with the menstrual bleeding of women, but he modified this view later when it became evident that menstruation was essentially associated with the end of pseudopregnancy. Part II of the paper with Jolly was remarkable for the clarity with which the respective functions of the follicular and luteal hormones was realized, as shown by the following quotation: 'The mammalian ovary, in addition to its function of producing ripe ova, is an organ elaborating an internal secretion which reacts on the general metabolism of the animal, as is shown by the effects brought about by its removal. The secretion is probably formed in greater or less quantity at all times, but it is produced in greatest abundance at certain more or less regularly recurrent periods, when it brings about those conditions which characterize the pro oestrum and oestrus. It is at these periods also in typical cases that the ova mature and the follicles discharge.
'After ovulation, which takes place during oestrus, the corpus luteum is formed, and this organ provides a further secretion whose function is essential for the changes taking place during the attachment and development of the embryo in the first stages of pregnancy.'
These words could hardly be improved upon to-day. Shortly afterwards Marshall turned his attention to the effects of ovariectomy and ovarian transplantation in rats, working again with Jolly. Later he studied the effects of castration and gonadectomy on sheep especially in relation to horn growth. Hammond, recently graduated in Cambridge, became associated with this work in its later stages.
Marshall published a number of other papers before the 1914-1918 war, including one on the reproductive cycle of the hedgehog. During this war Marshall was side-tracked from his main investigations and became involved with K. J. J. Mackenzie on economic investigations connected with food supply. After the war Marshall returned to the physiology of reproduction and became interested in the factors responsible for sexual periodicity, and the physiological mechanisms by which they act. This led him and his collaborators to study the effects of climate, light, etc., on the reproductive cycle and to consider the links connecting these exteroceptive factors with the cyclic activity of the reproductive organs. In the course of these researches he became intensely interested in the sexual behaviour of birds, on which he was a considerable authority. His Croonian Lecture, given in 1936, and entitled 'Sexual periodicity and the factors which determine it', embodied the results of much of this work and was notable in effecting a synthesis of the older knowledge of sexual periodicity and the newer knowledge of hypophyseal gonadotrophic hormones and neurohormonal mechanisms. To the end of his life Marshall retained a most active and inquiring interest in the modern developments of his subject, and always sought to integrate recent observations with his fundamental knowledge.
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Obituary Notices 'Marshall's main contribution to biology has been twofold. In the first place, the stimulating synthesis of existing knowledge embodied in the first edition of The physiology of reproduction gave impetus and balance to a branch of biology sadly lacking in both. The fact that between the wars the physiology of reproduction became a subject of intensive study by scientists in all countries was due in no small measure to the stimulus given by Marshall's writings. In the second place, Marshall's remarkable prescience in deducing correctly the existence and respective roles of follicular and luteal hormones long before either was isolated, or even obtained in active extracts, had a profound influence on the development of the subject. During the early years of the century Ludwig Fraenkel in Breslau and P. Bouin in Strasbourg, working on the rabbit, concentrated attention on the corpus luteum; in the 1920's intensive study of the follicular hormone by Edgar Allen and his colleagues in the U.S.A. swung attention to the follicular apparatus. It fell to the English school of workers, under Marshall's influence, to hold the balance until the final demon stration and isolation of the corpus luteum hormone in G. W. Corner's Rochester laboratory completed the working out of his early predictions' (J. Endocrinol. 1949, 6, 1).
'The physiology of reproduction' and other books
Much of Marshall's time in Edinburgh was devoted to writing The physiology of reproduction, the first edition of which was published in 1910 by Longmans Green & Co. In this book, inspired as he recalls by Schafer, he gathered together for the first time in English, and probably in any language, all relevant knowledge concerning the breeding season, cyclic changes in the reproductive organs, gametogenesis, fertilization, embryology, chemical changes and coordination in reproduction, lactation and the like. In Marshall's own words, taken from the preface to the first edition:
'Since the time when physiology first became an organized science many volumes have been written on the digestive, excretory, nervous, and other systems of the body, but no attempt has yet been made to supply those interested in the reproductive processes with a comprehensive treatise dealing with this branch of knowledge. Indeed, in most text-books on physiology now commonly in use either the section devoted to the reproductive organs is restricted to a few final pages seldom free from error, or else the subject is entirely omitted. Yet, generative physiology forms the basis of gynaecological science, and must ever bear a close relation to the study of animal breeding. In writing the present volume, therefore, I have been actuated by the desire to supply what appeared to me to be a real deficiency; and in doing so I have attempted, however inadequately, to co-ordinate or give a connected account of various groups of ascertained facts which hitherto had not been brought into relation. For this purpose I have had occasion to refer to many books and memoirs dealing with subjects that at first sight might have been supposed to differ considerably. Thus, works on zoology and anatomy, obstetrics and gynaecology, physiology and agriculture, anthropology and statistics, have been consulted for such observations and records as seemed to have a bearing on the problems of reproduction.
The present volume is addressed primarily to the trained biologist, but it is hoped that it may be of interest also to medical men engaged in gynaecological practice, as well as to veterinarians and breeders of animals. As a general rule, I have confined myself to the physiology of generation among the higher forms, and more particularly the Mammalia, but I have not hesitated to discuss the reproductive processes in the Invertebrata in cases where they seemed likely to elucidate the more complex phenomena displayed by the higher animals. The all-important questions of heredity and variation, although intimately connected with the study of reproduction, are not here touched upon, excepting for the merest reference, since these subjects have been dealt with in various recent works, and any attempt to include them would have involved the writing of a far larger book. ' The appearance of this book, immediately hailed as a masterpiece, was an event in the history of biological literature, and it placed Marshall in the front rank of British biologists and gave him a world-wide reputation at the age of thirty-two. A second edition was called for after the [1914] [1915] [1916] [1917] [1918] war and was published in 1922. In the twelve years between the two editions the subject had expanded considerably and the second edition was therefore much larger, and perhaps less coherent, than the first edition. Nevertheless, a steady sale was maintained until, in 1940, the last few copies of the book, by then mainly of historical value, were destroyed by enemy action.
The second edition had just missed the very rapid expansion of the subject, especially on the endocrinological side, which took place during the 1920's, and by 1935 the question of a new edition had become urgent. Marshall, however, realized that the increase of knowledge had placed beyond the powers of a single writer a book of the scope achieved in 1910 and maintained in 1922, and he felt that a number of British workers must be asked to contribute. Arrangements were therefore made to have the book revised by a large panel of contributors under my editorship. The outbreak of war in 1939 cut short this project when it was well advanced, and the delays and frustrations of post war publication have been such that the first of the volumes will not appear until 1951. Marshall himself took a most active and urgent interest in the preparation of the new edition, which occupied a major place in his thoughts during the last years of his life. It was a tragedy that he did not live to see its publication and that the third edition must be his monument.
The physiology of reproduction was Marshall's only major work, but he wrote a small handbook for students entitled An introduction to sexual 
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Personal characteristics
Marshall was handicapped as a speaker, but his lectures were full of concise information, and, being enlivened by an occasional flash of academic and sometimes unconscious humour, were well received in the School of Agri culture and the School of Physiology. His hesitant paternalism, his quaint mannerisms and his abstract approach to a highly concrete subject, endeared him to successive crops of undergraduates, and the present writer well remembers the warm applause which greeted Marshall at his first lecture after election to the Royal Society in 1920. To undergraduates and many others he was always 'Tibby' Marshall, from his enticing salutation to College cats. 'Tibby' was essentially old-fashioned; he loathed telephones, card index systems, typewriters and the like; women students and aeroplanes appalled him; and only under the impact of war did he bring himself to acquire a radio set. His dislike of modern facilities emphasizes his tremendous industry, especially as he was inconvenienced by deafness in one ear and suffered intermittently from the after effects of rheumatic fever contracted at the age of twenty-three. In addition to lecturing and other university and college duties, and carrying out a vast amount of research with his own hands, he acquired a tremendous knowledge of the literature and found time and energy to write the books and papers for which he is best known. The text of the first edition of The physiology of reproduction seems to have gone to the publisher entirely in manuscript, and his handwriting, full of character but illegible to the uninitiated, must have been a sore trial to the compositors. As a writer of scientific English, however, Marshall, with his classical education and precise mind, was impeccable, and he never appeared to be at a loss to give clear and concise expression to his thoughts. Unfortunately he was addicted to footnotes, and the second edition of The physiology of reproduction was marred by the fact that much information was stowed away in small type among the references at the bottom of almost every page.
_ -_ \ . : V ; ' ■ ' ' \ Marshall gave the impression of being shy and diffident, which perhaps accounted for the fact that he never married. In his later years he became something of a recluse. Apart from occasional visits to London for meetings, and a rare holiday, the whole of Marshall's life came to focus in Cambridge, particularly in Christ's College and the School of Agriculture. Of private life in the ordinary sense he can have had little, and he took slight interest in other people's personal affairs, though he once advised the writer never to let a career stand in the way of marriage. In many ways Marshall was extraordinarily unworldly. His recreations were few, and his pleasures simple. A walk round the Fellow's garden, a call on some colleague, browsing on a wide variety of biological subjects, notably bird watching, an occasional meeting or lecture, made up his daily round in College. To him the event of the year was the success of some protege, or the return of a pair of swallows to the same nest. I never heard him refer to having been to a theatre or a cinema. It is perhaps not surprising that, even in 1927, the sudden transition to Algeria from the sheltered environment of Christ's College bewildered him acutely and that, in conditions to which most travellers soon adapt themselves, his unworldliness was a source of frequent minor contretemps. Yet, in other ways, his worldly shrewdness was quite remarkable as shown by the fact that he left, for a scientist, a substantial fortune built up mainly by careful investment. His preoccupation with money matters during his later years was occasioned by the wish to bequeath funds for the establishment of a professorship in the physiology of reproduction. It is not yet known whether his bequest, offered to the Univer sities of Cambridge and Edinburgh in that order, will prove adequate for the purpose. Whether or not it is possible to perpetuate his memory in this tangible form, few who knew Marshall will forget him readily.
Generations of Christ's men will remember Marshall as a kindly guide who had their interests always at heart, who always had an encouraging word for the freshman, and a soothing one for the harassed senior. His colleagues will remember him as a kindly and courteous gentleman, shrewd in discussion, with a gift for discarding non-essentials and getting to the core of the matter, but always willing to give full weight to the other point of view; and as a charming if diffident host, hailing with never-failing surprise and deprecation the inevit able cutlet served for lunch by the College kitchen. They will remember, also, his room in College, stacked on all sides with books and with piles of letters carefully replaced in their envelopes, and his room in the School of Agriculture, almost submerged in reprints piled apparently haphazard, but actually in accordance with some esoteric system. In Marshall, biology has lost an exponent in the old tradition, Christ's College an honoured figure, and his pupils, students and collaborators a background which cannot be replaced.
'Scientists are of many kinds, but inspiration flows most fruitfully from those who are able, by some gift withheld from lesser men, to divine the richness of uncharted country and sense the vital landmarks. Thus do they avoid the barren places and the morasses of unimportant detail which engulf so many. To these, discovery is an art rather than a science, a matter of instinct rather than of intellectual machinery. Such was Marshall.'
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